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Abstract: In developing countries, lack of safe and unreéabitinking water constitutes a
major problem. The radiation from the sun evapsramater inside the solar still at a
temperature higher. In this attempt has been madevtew, in brief, work on solar distillation,
and its present status in the world today. Manyeational and non-conventional techniques
have been developed for water purification. Amadnese, solar distillation proves to be both
economical and eco-friendly technique. The reviés® includes various models of distillation
system for water purification. The classificatidnddstillation units has been done on the basis
of literature survey till today. Depending upon tenatic condition the system performance
varies. Active and passive solar systems are disduglybrid systems are optimum one for the
place having less sunlight intensity.

Keywords: Active and passive solar system, conventionalriggle, developing nation, eco-
friendly, sunlight.

INTRODUCTION

More than two-third of the earth’s surface is cadewith water. More than 97% of the earth’s wadesdlty;
rest around 2.6% is fresh water. In the fresh wegerthan 1% is within human reach. Nature itsedf/ijdles
most of the required fresh water, through hydralabcycle. Solar distillation resembles formatidrrain.
The essential features are summarized as the piodunf vapors above the surface of the liquide th
transport of vapors by winds, the cooling of airaper mixture, condensation and precipitation. This
complicated process is performed in a small scalagutraditional solar system. As the population is
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increasing day by day and the available water isgoesed in enormous amount, it is important tal fan
conventional way to get fresh water. The procesgettfing fresh water from saline/ brackish water ba
done easily and economically by desalination. Adicmy to World Health Organization (WHO), the
permissible limit of salinity in water is 500 ppmdafor special cases up to 1000 ppm while mostef t
water available on earth has the salinity up t@Q0,ppm whereas seawater normally has salinityhén t
range of 35,000-45,000 ppm in the form of totakdliged salts. Excess brackishness causes alteiation
physical properties of the water. This is acconmglisby several desalination methods like reversess,
electro dialysis, vapor compression, multistagestfladistillation, multiple-effect distillation andolar
distillation, which are used for purification of tea. Among these, the solar stills can be used for
desalination process in less demand conditiors. ¢oinsidered to be economical because, no bigtimees

is needed for the process setup. Since other datiah plants are uneconomical for low-capacitysiire
water demand, under these situations, solar stilsviewed as means to attain self-reliance andrens
regular supply of water. Solar distillation is aditional technology. The first "conventional" soill plant
was built in 1872 by the Swedish engineer Charlédsdff in the mining community of Las Salinas in wha
is now northern Chile (Region Il).Many design véidas exist, and a wide variety of construction eniais
are uset The amount of distilled water that can be produggries quite dramatically with the geographical
position, the sun's position, prevailing meteoraal conditions, solar still design, and operatlona
technique$

CLASSIFICATION OF SOLAR DISTILLATION SYSTEM

On the basis of various modifications and mode p#rations introduced in conventional solar stillese
solar distillation systems are classified as p&saivd active solar stills. In the case of actiViarsstills, an
extra-thermal energy by external mode is fed iht ltasin of passive solar still for faster evaponatThe
external mode may be collector/concentrator panelaste thermal energy from any chemical/industrial
plant. If no such external mode is used then that typsolar still is known as passive solar &tHlA roof
type solar still is simple in construction. Thigl$s composed of bended heat penetrating platéseacenter
having channel for liquid flow below the creasenefiding?
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Figure 1: Roof type solar stilf
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A portion of salt water is evaporated from the acef of fibrous sheet by receiving heat from theenmate
and condensed above the opposite surface. The neediéresh water is collected in rectangular tughebe
both sides of the still as shownHigure 1.

Water Film Type Solar Still: The water film type of a solar still is simple iorstruction, a cheap and easy
method for providing fresh water. It consists dfasin, glass cover having thickness 5 mm and ogdilim
thickness 1.3 mm. Different types of constructitéoamade in this type solar still. Continuous syppi
water film is fed over the glass cover in orderdduce the glass temperature. Several improvenhaves
been proposed such as the use of forced conveatidye, and external condensérs order to increase the
rate of sun intensity, the basin is colored bld&tactical difficulty faced in this system is thegg should be
cooled continuously. The efficiency of the abovstemn is improved by preheating the feed water.
Multi-Effect Diffusion Type Solar Still: Multiple effect diffusion type solar still has gtgatential because
of high productivity and simplicity. Multiple effédiffusion type solar still consists of a flat faeflector,
casters for manual azimuth tracking and verticdtipia effect diffusion type still, which consistd a glass
cover and number of vertical and parallel partiiomithn narrow gaps between partitions. As per study
ofAayusH® the height of the still is 1 m. Length of the fia#ite reflector is 1 m. width of the still andtflate
reflector is 1 m. A Diffusion gap between partisois 5 mm. Air gap between the glass cover and firs
partitions is 10 mm. Absorptive of the front sudadf the first partition for sun ray is 0.9. Emissi of glass
cover is 0.9, and total number of partitions isA&chematic diagram is shownHhigure 2.
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Figure 3: Tilted wick still with vertical flat plate exterhaeflector®
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The water vapor diffuses through a humid air ldyetween the partitions and condenses on the froface

of the next partition. Latent heat from condensatorecovered to cause further evaporation froenstdine
soaked wick of second partitifit®. Evaporation and condensation process is repeateall gartitions in
diffusion type still. Tanakat al.?® have carried out the study which is presented wergéical multiple effect
diffusion type solar still. By reducing the gapweén partitions, the productivity can be increaJechakaet
al.?*%lso indicated that vertical type of still has geeaadvantages over the inclined multi-effect difun
type solar still but there is required an additicaaangement to absorb the solar radiation effetyj and
proposed a vertical multi-effect diffusion typeawostill coupled with basin type still.

Tilted Wick Solar Still: Tilted wick still with flat plate reflector is versimple in construction. It consists of
a glass cover, evaporating wick and a verticalglate external reflector of highly reflective maas such
as mirror finished metal plate. Saline water is fedthe wick constantly. The direct and diffuseasol
radiation and also reflected solar radiation frottemal reflector are transmitted through the gtasger and
absorbed on to the wick. Malét al* have also indicated one of their still, which tenuseful to increase the
productivity for the tilted wick solar still. Sodaal®* have given their concepts to increase the prodtcof
the still.

Double Effect Active Solar Still: Tiwari and Sharnfd studied the double effect solar distillation under
active mode of operation using heat exchanger.stindy shows that, there is an increase of about iB0%
the active solar still due to water flow througle thpper basin and there is a marginal increas#igieacy
with increase in the length of the heat exchan@sr.convection and radiation processes, the rate of
evaporation of water from a water surface will lighler than the rate of release of heat from thesgtaver
to ambient. In this type of distillation, the hdass from glass to ambient is increased. And tleiat hoss
from glass is used for further distillation. Theveaall efficiency of the distillation unit undertae modes
of operation can be increased significantly. Kur@anjeev and Tiwafi presented the performance of daily
yield for an active double effect distillation syt with water flow shown ifrigure 4. With the increase in
water masses, the operating water temperatureeitotier basin is lowered resulting in reduced yietd
efficiency. The daily yield increases with an irese of collector area, because the thermal energyei
basin increases as the collector area increases.
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Figure 4: Schematic of double effect solar still coupledhlat plate collectd?

The Capillary Film Solar Distiller: The capillary film solar distiller presents the adtage of heat recovery
shown inFigure 5. Instead of a thick spongy fabric, a very thinrfalcomprising a single, finely woven
layer is held in contact with the overhanging plit®ugh the interfacial tension which is much tgeg¢han
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the force due to gravity. A capillary film is formeat the plate fabric interface. The system dewadojo
provide different constant low flow rates of salswution is based on the use of hypodermic syrimegles
which are readily available in pharmacies at lost@nd in a range of diameters.
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Figure 5: Capillary film distiller

CONCLUSION

Converting brackish water to pure distilled watgidw cost method is used all over world. This oleater
can be used for laboratory purpose. Different typéssolar distillation system explained above were
practiced in various parts of the world. Climatanditions play a vital role in the distillation $ga. Hybrid
systems were used if there is a considerable changenlight intensity. Solar stills remove micrgbe
causing water-borne diseases. Solar stills offerdhly realistic and cost-effective means to previdfe
distill water for many industrial and demotic uBeawback of the system is if the process is madéafge
scale, scale formation need to be removed. Apam this, solar distillation is a reliable technicfoe water
desalinization.
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